Recent experience in the Department of Psychological Medicine, Royal Hospital for Sick Children, Edinburgh, has shown that educational difficulties due to developmental aphasia were contributory aetiological factors in a wide variety of behaviour disorders. In the majority of patients the nature of the educational difficulties had not been recognized in time for them to obtain the maximum benefit from remedial teaching. In spite of increasing interest in the condition there still appears to be considerable delay in its diagnosis (Brain, 1955; Methven, 1955; Pearce, 1953; Morley, Court, Miller and Garside, 1955 (1897). Wben it became realized that many of the children with difficulties in reading and writing also had difficulties in comprehending and using the spoken word the terms 'developmental aphasia' and 'developmental dysphasia' were coined to describe this syndrome (Hinshelwood, 1917; Orton, 1937 
Recent experience in the Department of Psychological Medicine, Royal Hospital for Sick Children, Edinburgh, has shown that educational difficulties due to developmental aphasia were contributory aetiological factors in a wide variety of behaviour disorders. In the majority of patients the nature of the educational difficulties had not been recognized in time for them to obtain the maximum benefit from remedial teaching. In spite of increasing interest in the condition there still appears to be considerable delay in its diagnosis (Brain, 1955; Methven, 1955; Pearce, 1953; Morley, Court, Miller and Garside, 1955) . As a result many children suffer from unnecessarily severe educational retardation and emotional stress. Yet we believe that the histories and findings on examination of the majority of patients constitute a very characteristic clinical syndrome which should be recognized at an early stage. In the present paper we review the findings in 78 children of average intelligence who showed no evidence of cerebral damage. Tamenogy Specific difficulties in reading and writing have long been recognized as occurring in a proportion of children of average intelligence who show no evidence of cerebral damage. The difficulties were attributed to 'word blindness' by Morgan (1896) and Kerr (1897) . Wben it became realized that many of the children with difficulties in reading and writing also had difficulties in comprehending and using the spoken word the terms 'developmental aphasia' and 'developmental dysphasia' were coined to describe this syndrome (Hinshelwood, 1917; Orton, 1937) . Both terms are unfortunate and liable to lead to confusion, for though the majority of patients with developmental aphasia do show expressive or receptive aphasia the difficulties in reading and writing are more consistently present manifestations. The term developmental aphasia has, however, been retained in this paper for want of another more suitable.
To designate the reading and writing difficulties the terms dyslexia and dysgraphia are employed. By dyslexia is meant specific difficulty in learning to read. This is evidenced quantitatively by retardation in reading attainment relative to the best available estimate of intelligence and qualitatively by resistance to normal methods of teaching and the recurrence of certain characteristic forms of error. The term dysgraphia applies similarly to the operation of writing. The quantitative assessment of dysgraphia is by a test of spelling, but the qualitative assessment covers all aspects of the writing operation, of which motor function is only a part.
Selecto of Patients
Eight hundred and four patients were referred to the Department from January, 1954, to July, 1955, for a wide variety of symptoms, which are shown in Table 1 . Among them were 250 in whom educational maladjustment was thought to be important, though only a minority were referred with the complaint of being backward at school. In most of the children educational maladjustment was attributed to intellctual or personality defects or to neurological, visual or auditory abnormalities.
There were, however, 78 children who proved to be of average inteUigence on test and who were diagnosed as suffering from developmental aphasia. None of them showed evidence of neural, auditory or cerebral abnormalities to which their symptoms could be attributed.
ARCHIVES OF DISEASE IN CHILDHOOD
Reasons for Referral The reasons given for the referral of the patients suffering from developmental aphasia, and those of other children sent to the clinic, are shown in Table 1 . It will be observed that educational difficulties (sometimes specified further as poor progress in learning to read and write) were the premier cause in 33 % of the cases. They were the only symptom in 190%, and associated with others in 140%. In a further 39 % they were a secondary cause, but in as many as 280% learning difficulties were not mentioned at the time the initial history was taken.
Apart from a higher proportion of patients referred on account of learning difficulties, the causes of referral of the group studied were remarkably similar to those of other clinic patients who did not suffer from developmental aphasia.
The Method of Study The patients suffering from developmental aphasia were studied in more detail with the aim of defining more accurately the difficulties from which they suffered, and the extent to which hereditary, social and educational circumstances seemed important in producing them. The parents of 38 children were felt to be unduly concerned about and ambitious for their children's educational attainment. In the majority of these the parents' own anxiety had been projected to the children, whose fear of failure and of letting their parents down was very marked. In at least three cases night terrors could be directly related to the fact that parents had laid undue stress on educational achievement and their children feared that their failure at school might lead to parental rejection. These fears were especially liable to occur in children who had been adopted or who came from broken homes. Typical examples of placing too much stress upon educational achievement may be cited.
The owner of a fish and chip shop who had always had an ambition to be a doctor or a lawyer, and who had quarrelled with his wife and the elder of his two sons, was very ambitious vicariously for the younger, who was of no more than average intelligence. The mother had rejected the boy since birth but the father sent him to an expensive boarding school, which he could ill afford. The son's dyslexia and dysgraphia soon retarded his progress at school. He was referred to the clinic in a state of acute anxiety at the age of 9, very aware of his failure and very fearful that his father's disappointment would lead to rejection by him as well as by the mother.
The only adopted child of brilliant University honours graduates was referred to the clinic at the age of 10 on account of day dreaming, solitariness, a tendency to burst into tears and irrational fears. Investigation showed that he was of no more than average intelligence and was suffering from severe dyslexia and dysgraphia. He had fallen a year behind at school in spite of the fact that he had received several hours of exhausting and often ill-tempered coaching from his parents each night. He felt despised by them and inferior to his contemporaries, and was desperately afraid of parental rejection.
Laterality. The distribution of handedness, eyedness and footedness as determined by the tests described on page 162 is shown in Table 2 Eighty-four per cent. were right-handed, 5% lefthanded, and 9% were stated to be ambidextrous.
It should be emphasized, however, that these figures were not obtained by direct testing and much reliance cannot be placed upon them.
Twinning. Information was sought as to the number of twins in the families of patients with developmental aphasia. Of the 78 patients, six were known to be twins, including one pair, approximately 80%. Six of the 108 parents about whom details were obtained, were one of twins, and seven of the 112 uncles and aunts of patients were twins, including two pairs. Of the 98 siblings of the patients, four were single survivors of twin births, and two others were a surviving pair.
Speech Defects. A study of the recordings taken during the psychiatric interviews was found to be essential for the detailed study of the abnormalities of speech shown by patients with developmental aphasia. Dysarthria was encountered in only five patients in the sense in which the term is used by Morley, Court and Miller (1954) . On the other hand articulatory apraxia was extremely common and occurred in 40 cases. Its commonest manifestations consisted in distortions of speech sounds, In general the severity of speech defects in any single case appeared to be in direct proportion to the severity of the retardation of its development. They were more marked in younger children, and those with expressive or receptive aphasia.
Expressive and Receptive Aphasia. Though the motor milestones of the patients were within normal limits speech development was retarded in more than half the children in the series (Table 3) . Fortytwo of the patients, or 580%, said their first words after 18 months, 25, or 350%, after 2 years, and five, or 8%, were over the age of 3. The ability to construct phrases was also delayed. Twenty-one, or 32%, could make phrases only after the age of 34 years, and nine, or 14%, were over 4 years. In all the 42 patients whose first words came after 18 months and in a proportion of those who spoke earlier, pronunciation remained grossly defective for a prolonged period and some were still incomprehensible to everyone but the parents at the age of 4 or 5.
By this time it was evident that the majority of these children had specific difficulties in comprehending speech and in finding words with which to express themselves. Parents often found that the children could talk freely when playing at ease, but that they could not do so when under emotional stress. Fifteen had been noted to blurt out words or phrases which were inappropriate in meaning to what they wanted to say and 12 reversed the order of words in phrases repeatedly without correcting themselves. A commoner complaint occurring in 26 children was typically described as, 'He keeps on forgetting the names of things and then has to describe them by waving his arms about. ' Difficulties in perceiving the significance of speech were suggested by parents complaining that their children were deaf or disobedient, that they ignored what was said to them, or that it took a minute or two before they could answer questions or obey commands.
The most frequent manifestations of aphasia were use of the wrong word (paraphrasia), inability to recall the names of people and objects (nominal aphasia), sudden hesitation during speech because of failure to find words for what the child wanted to express and alterations of the word order which frequently made nonsense of phrases which should have been meaningful. Perseveration was encountered occasionally, and a few severely affected patients were found who were incapable of comprehensible speech except when completely relaxed. Typical examples of the common forms taken by these disorders in practice may be cited. A 9-year-old boy admiring a toy gun said, 'It's a fired one, it isn't, it isn't, it isn't, it's a fired one it Other children attempted to withdraw from the stressful situation. More than four weeks' absence from school each year on average was reported by 13 cases. In three asthmatics there was a clear relationship in time between attacks and the occurrence of exams or other educational strains at school. Straightforward truanting was present in eight cases. A more subtle character produced vomiting when his work was beyond him, as often as three or four times a week, until his teachers ceased to send him home when he did so.
Children with less robust personalities tended to react to the educational stress less directly. At least two of the five children with nocturnal enuresis had been dry until six months after starting school and were only wet when their schools were in session. Day dreaming, tearfulness, solitariness and temper tantrums were also frequently mentioned in the histories.
As might be expected, the degree of anxiety found bore little relationship to the severity of the dyslexia, dysgraphia or aphasia. Social environment, intelligence level and constitution were more important determining factors.
Psychological and Educational Assessment. The following figures were available for each of the 52 children fully tested: Verbal I.Q., performance I.Q., composite I.Q., reading quotient (R.Q.) and spelling quotient (S.Q.). The 52 children had a mean verbal I.Q. of 101 -42, a mean performance I.Q. of 96-1, a mean composite I.Q. of 98-15, a mean R.Q. of 89-0 and a mean S.Q. of 78-6. The difference between verbal and performance I.Q.s was not significant at point 0 05 level. The group as a whole was, however, markedly retarded in reading and more so in writing, the discrepancies being 9-15 points and 19-55 points respectively. Merely to state the results in this way, however, obscures certain important variations in performance, and to demonstrate these the children were subdivided into three groups (Table 4) .
Resuls of Psycholgical Assessment. In group (a) the verbal scores were higher by more than 8 points than the performance scores, in group (c) the The relative severity of dyslexia and dysgraphia, as shown by R.Q. and S.Q., was measured by calculating the difference between the composite I.Q. and the R.Q. and S.Q. in each case. Where the discrepancy was less than 10 points, dyslexia or dysgraphia was considered to be mild, when less than 20 points it was considered moderately severe and when it was 20 points or more it was considered severe. In Tables 5 and 6 are shown the distributions of mild, moderately severe and severe cases of dyslexia and dysgraphia by relative scores on the Wechsler performance and verbal scales, and by the presence or absence of aphasia. There are niore severe cases in group (b) than in (a), and most in (c), and there are more among the aphasic than the non-aphasic patients. Analysis of Errors. The reading errors made by the 52 patients at the time of educational assessment were classified though this was rendered difficult by the fact that similar misreadings may be due to a variety of different mistakes. Most of the reading errors have counterparts in the writing errors which the patients also showed (Table 7) .
Though all the various reading errors were encountered in all three groups, (a), (b) and (c), the frequency of each individual type varied. Omission of words and reversal of word order (Error 4) were equally frequent in all groups. Confusion of sounds and symbols, inability to synthesise words from their constituent sounds and failure to recognize the meaning of words when sounded (Errors 6, 7 and 8) were more frequent in groups (b) and (c) than in group (a). On the other hand groups (a) and (b) showed mistakes in 'mirror-image' letters and a tendency to guess at words more frequently (Errors 1 and 5) than did group (c) ( Table 8 ).
Treatment. Treatment had three aspects. From the psychiatric point of view the aim was to diminish the patient's anxiety and restore his lost confidence. The majority of patients responded well once the By teaching writing and reading in close association, proprioceptive and visual appreciation of word and letter shapes was encouraged simultaneously, and reading and writing tended to improve together. The rather experimental teaching methods used will be discussed in more detail in a later paper.
Discussion
Reversals of letters and of letter order occur in a very large proportion of normal school children for a few weeks when they first begin to read and write. As long ago as 1896, however, persistent difficulty in perceiving the significance of written material was noted to occur in a proportion of otherwise normal children without evidence of cerebral damage (Kerr, 1897; Morgan, 1896) . To these difficulties the descriptive term 'word blindness' was applied. Initially, difficulties with reading appear to have been regarded as the sole manifestation of the disorder, and only gradually have other clinical features come to be added to comprise the syndrome of developmental aphasia (Hinshelwood, 1917; Orton, 1937; Ombredane, 1944; Hallgren, 1950; Morley et al., 1955) . It is now generally recognized that specific -dyslexia is almost always associated with specific dysgraphia, and the frequency with which receptive aphasia (congenital auditory imperception) and expressive aphasia (verbal dysphasia) occur is also being realized (Brain, 1945 (Brain, , 1955 .
The Aetiology of Developmental Aphasia. In a proportion of patients with dyslexia, dysgraphia and aphasia it is by no means easy to determine whether the symptoms are the result of cerebral damage or malformation, or due to developmental aphasia (Dunsdon, 1952) . In the present series great care was taken to exclude cases with cerebral damage by detailed examination and investigation. None had a history suggestive of cerebral birth injury and no significant neurological abnormalities were apparent.
There is, in fact, much evidence that there is a hereditary element in the aetiology of developmental aphasia. As a result of a detailed study of dyslexic patients and their families, Haligren obtained evidence suggesting that dyslexia was due to an autosomal Mendelian dominant gene. If this is so the penetrance of the gene must be extremely variable and probably depends upon a number of complex environmental factors, for the severity of the symptoms shown even by identical twins varies very greatly.
Though the majority of published series of dyslexic patients report a high preponderance of males over females, in about the ratio of 5 to 1, the explanation for this is obscure (Wallin, 1921 (Wallin, , 1949 . Our male to female ratio of 5 to 1 in the series compares with that of 5-5 to 4-5 for all other clinic referrals. Hallgren states that he could find no evidence of sex linkage in the inheritance of dyslexia. In part the difference may be due to selection of cases. In series consisting of referrals to child guidance clinics the male preponderance is greater than in series derived from field studies. It seems possible that the patriarchal societies of both Sweden and Scotland place greater emphasis on the need for educational success in the male than in the female and that this results in readier referral of the male who is having learning difficulties.
The sex difference may be related to the fact that there are more ambidextrous males than females in the population and that aphasic symptoms occur more frequently in children with slight tendencies to hand and eye preference than those with marked unilateral dominance (Granjon-Galifret and Ajuriaguerra, 1951).
It has been suggested that dyslexia and dysgraphia tend to occur more frequently in children with a family history of twinning, and in twins than in those who are single births (Macmeeken, 1939) . In the present series it was found that there was a high proportion of twins amongst the patients, their siblings, parents and their uncles and aunts compared to that expected on the basis of the estimate that 1-3% of all live births are twin. The place in the family of patients with developmental aphasia is not significantly different from that of all live births in the general population in Scotland (Registrar General for Scotland, 1951) . This is in accordance with the findings of Hallgren in Stockholm.
That environmental factors play an important factor in exacerbating aphasic symptoms is indicated by the way in which many of the patients showed dramatic improvement in school work when home and school conditions were amneliorated. The high proportion of patients in social classes I and II is probably due in part to the greater stress laid by parents and schools on the need for educational success than in the lower social classes. The frequency with which a history of broken homes, parental disharmony, parental over-anxiety and prolonged periods of separation from parents in the early years of life was found has been described.
All these factors might be regarded as environmental causes of anxiety and insecurity in the child and thus as contributory factors in his lack of confidence and poor educational progress.
Handedne of Patients with Congenital Aphasia and of their Families. The handedness, eyedness, footedness and 'visual-fieldedness' of children suffering from dyslexia and dysgraphia have attracted much attention, but there is still great controversy about the significance of finding evidence of sinistrality, crossed laterality between hand and eye and ambidexterity.
In a series of elementary school children in Edinburgh it was found that dyslexia was commoner amongst those who were left-eyed than those who were right-eyed (Macmeeken, 1939) . The possible aetiological importance in dyslexia of sinistrality, crossed laterality and ambidexterity has been stressed by Orton (1937) and by Schonell (1948) . It has been suggested, however, that the laterality of visual-fieldedness is of greater importance in determining the side of cerebral dominance than is the laterality of eyedness. Unfortunately the apparatus used for testing fieldedness is impractical for routine clinical use and the method is not without theoretical objections (McFie, 1952) . No significant relationship between the incidence of left handedness, left eyedness or cross laterality and the occurrence of congenital dyslexia was found in a controlled study by Hallgren (1950) . Exception must be taken, however, to his tendency to classify patients as either right or left handed rather than as ambidextrous as was done by Granjon-Galifret and Ajuriaguerra (1951). The latter authors attempted to define handedness and eyedness in terms of the strength of the lateralizing propensities found on test. They reported that there was a higher incidence of ambidexterity, absence of strong hand preference, in a series of dyslexic patients than in a series of controls. There was no significant difference in the incidence of left handedness between the two groups.
It will be seen from A number of authors have reported that there is a high incidence of left-handedness and ambi-dexterity amongst relatives of children with dyslexia (Orton, 1937 (Orton, , 1943 . That this is so has been denied by Hallgren (1950) . In an unselected series of 4,449 elementary school children in Edinburgh under the age of 9 years who were examined by questionnaire, it was found that 8-65% were lefthanded with a significantly higher number of boys than girls (Chisholm, 1954) . This percentage is lower than that for patients (11%), their siblings (18 %O) and their parents (11 l) in our series of cases.
But these differences are not statistically significant. Series of normal children with which to compare the incidence of ambidexterity in our patients are not available.
Description of the Symptoms. The difficulties in learning to read and write have been fully described by a number of authors whose work is summarized by Hallgren (1950) and Brain (1955) . They are very similar to those encountered in our patients. We have found no author, however, who sufficiently stresses how often retarded speech development, expressive and receptive aphasia and speech defects are found among patients with dyslexia and dysgraphia. The association of these disorders is noted by a number of workers, but there still appears to be a tendency to consider dyslexia and dysgraphia on the one hand, and expressive and receptive aphasia on the other, as rather distinct disorders (Orton, 1937; Brain, 1955) . Since our series is not dissimilar in other respects to a number of others which have been published our higher incidence of aphasia is unlikely to be due to differences in sampling.
The speech defects which were noted in our cases were very similar to those described by Morley et al. (1955) . Unfortunately most of their patients were under school age and the incidence of dysgraphia and dyslexia amongst them could not be determined. It seems likely, however, that these disorders must occur relatively commonly amongst similar patients referred to clinics of speech therapy.
A number of authors have stressed the importance of emotional factors in determining educational difficulties in general and reading difficulties in particular (Burt, 1947; Gann, 1945) . On the other hand the complex relationship between anxiety provoked by school difficulties and dyslexia and dysgraphia exacerbated by anxiety has not received the attention it deserves, though emphasized by Orton (1937) and Hallgren (1950) . The latter author found that 58 of a senres of dyslexic patients ascertained in school had one or more nervous symptoms compared with 33 7i, in a control group. The symptoms shown by our cases were not dissimilar from those of other referrals for child guidance.
Four common types of emotional disturbance secondary to specific dyslexia-the 'couldn't care less', the paranoid reaction to the teacher, marked feelings of inferiority and a tendency to emotional blocking-were described by McCreedy (1926) . We would only comment that the 'couldn't care less' attitude is very often a shallow veneer on the surface of deep anxiety, that in Scotland, where the strap is used too freely to encourage learning, the paranoia is usually justified, that the feelings of inferiority are often associated with fears of rejection and that it was often extremely difficult to determine to what extent 'blocking' was emotional and how much of it was due to aphasia. Brain (1955) .
A study of the test results in Table 5 , in which the degrees of dyslexia and dysgraphia for the three groups are shown, yields the following observations:
(1) The groups increase in severity of retardation relative to composite I.Q., the increase being steeper in writing than in reading.
(2) The increase in severity of both dyslexia and dysgraphia is directly proportional to the verbal I.Q., the R.Q. being approximately 12 points below the verbal I.Q. in each group, and the S.Q. being from 21 to 24 points below.
(3) In each group dysgraphia is more severe than dyslexia.
(4) Group (c), which has the highest mean performance I.Q., is the most severely retarded.
As indicated above in intelligence testing, group (a) showed predominantly spatial difficulties, group (b) showed spatial and aphasic verbal difficulties in equal proportions, while group (c) showed predominantly aphasic difficulties. It was also noted that there seemed to be characteristic errors associated with these groups, certain kinds being more typical of groups (a) and (b), and certain others of groups (b) and (c).
Group (a), in which the proportion of aphasic (Schilder, 1944 with which retarded speech development, expressive and receptive aphasia and speech defects are found is emphasized. A high proportion of the patients, their siblings and their parents were found to be ambidextrous. The behaviour disorders shown by the patients are described and the aetiological importance of educational difficulties in producing them is discussed.
The writing and reading difficulties tended to be more severe in patients with receptive or expressive aphasia. Three types of difficulty in reading and writing could be defined by relating the types of errors found to the failure of the patients on various sub-tests of the Wechsler verbal and performance scales. They were present in association in different degrees of severity in different patients. The difficulties appeared to be due to:
(1) Inability to perceive the relationship of shapes and letters in space and in reproducing them correctly; (2) failure to relate phonic and written symbols correctly to each other; (3) failure to perceive the meaning or significance of the written or spoken word. The severity of the learnirfg difficulties appeared to be most closely related to the third factor, and it is suggested that this may be a pointer to the direction which further investigation of the underlying conceptual difficulties in developmental aphasia should take.
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